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Abstract 
In this paper, we present highly sensitive thin film nanocomposite electrodes for electrochemical sensors. 
The nanocomposite electrodes are obtained on the porous PTFE substrate by magnetron sputtering co-
deposition of the graphite/platinum target. As a result, the thin film nanocomposite electrode consists of 
an amorphous carbon matrix which includes platinum metal nanoclusters (a-C/Pt). The electrochemical 
gas sensors with the developed electrodes are produced and tested in several gas atmospheres. 
Experimental results demonstrate that a-C/Pt has higher sensitivity as compared to traditional powder 
catalysts. 
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1. Introduction 
The development of cheap, tiny and efficient gas sensors that are able to detect toxic and hazardous 
gases is a topic of high priority in the scope of the life safety issues. In fact, a hazardous gas leaks at 
industrial facilities are typically detected using bulky and power hungry systems based on 
catalytic/semiconductor [1, 2] and optical technologies [3]. Besides life safety, the problem of energy-
saving and resource-saving is important for autonomous sensing systems, e.g. wireless sensor networks 
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The a-C/Pt thin films are deposited by
note here that the platinum target was 
conducted on a magnetron facility equip
the carrier rotation (see Fig. 1b). The f
(PTFE) substrate with 15 mm diameter 
magnetron operating conditions are U=5
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Fig. 2. (a) Pasted electrode and
The electrodes fabricated using the pa
and Fig. 2c) are shown in Fig. 2. Th
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3. Experimental Results 
In this section we evaluate the sensor perf
experiments for CO and H2S sensors. The e
present average results. The developed thi
electrolyte and tested in the presence o
Table 1. 
     Table 1. Cross sensitivity of carb
Tested Gas 
Chlorine (Cl) 
Carbon monoxide (CO) 
Hydrogen sulfide (H2S) 
Nitrogen dioxide (NO2) 
Hydrogen chloride (HCl) 
Sulfur dioxide (SO2) 
Formaldehyde (CH2O) 
Ethylene oxide (C2H4O) 
Ammonia (NH3) 
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a) b) 
Fig. 3. Typical response and recovery characteristics to (a) H2S, (b) CO. 
4. Conclusion 
In this paper, we have presented electrochemical sensors based on thin film nanocomposite electrodes which are 
manufactured using magnetron sputtering. Experimental results have shown high potential of magnetron sputtering 
approach for fabricating the electrodes sensitive to CO and H2S gases. The developed sensors are selective to toxic 
gases and have good sensitivity in terms of the response signal. 
The results of this work can be used for developing actions to prevent dangerous situations, e.g. gas leaks, fire, 
and poisoning of the staff. 
In the future we intend to develop and evaluate wireless gas sensor nodes with the sensors presented in 
this work and deploy them in real settings. 
Acknowledgements 
This work is supported by Russian Federal Program, grant no. RFMEFI57714X0133. 
References 
[1] E. ȿ. Karpov, ȿ. F. Karpov, Ⱥ. Suchkov, S. Mironov, A. Baranov, V. Sleptsov, L. Calliari, Energy efficient planar catalytic sensor for 
methane measurement, Sensors and Actuators A: Physical. 194 (2013) 176–180. 
[2] N.N. Samotaev, A.A. Vasiliev, B.I. Podlepetsky, A.V. Sokolov, A.V. Pisliakov, The mechanism of the formation of selective response of 
semiconductor gas sensor in mixture of CH4/H2/CO with air, Sensors and Actuators B: Chemical. 127 (2007) 242–247. 
[3] A. Makeenkov, I. Lapitskiy, A. Somov, A. Baranov, Flammable gases and vapors of flammable liquids: Monitoring with infrared sensor 
node, Sensors and Actuators B: Chemical. 209 (2015) 1102–1107. 
[4] D. Brunelli, M. Rossi, Enhancing lifetime of WSN for natural gas leakages detection, Microelectronics Journal.45 (2014) 1665–1670. 
[5] U. Yogeswaran, Shen-Ming Chen, A Review on the Electrochemical Sensors and Biosensors Composed of Nanowires as Sensing Material, J. 
Sensors. 8 (2008) 290-313. 
[6] J. R. Stetter, Amperometric Gas Sensors, J. Ⱥ. Chem. Rev. 108 (2008) 352-366. 
[7] V. V. Sleptsov, A. A.Kuzin, G. F. Ivanovsky, V. M. Elinson, S. S. Gerasimovich, P. E. Kondrashov, A.M.Baranov, Optical properties and 
phase composition of Į-C: H films, J. Non-Crystalline Solids. 136 (1991) 53-59. 
[8] G. Speranza, L. Calliari, M. Ferrari, K. Tran Ngoc, A. Chiasera, A. M.Baranov, V.V. Sleptsov, A.A. Nefedov, A.E. Varfolomeev, S.S. 
Fanchenko, Erbium-doped thin amorphous carbon films prepared by mixed CVD sputtering, Applied Surface Science. 238 (2004) 117-120. 
 
 
 
 
